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DESIGN OP A 2 OOO 000 GALLON 
PUMPING STATION
No. 1 INTRODUCTION
I t  is  assumed that the property herein described has 
been purchased by the Champaign and Urbana Water Company fo r  the 
purpose o f erecting a pumping station. This station is  to be 
made up o f such buildings, reservoirs, machinery and appliances 
as may be used in  supplying the City o f Urbana with pure water.
No. 2 OBJECT OF THESIS
The object o f th is thesis is  to present plans, speci­
fica tion s , and a statement of the probable cost o f a two m illion  
gallon  pumping station erected upon the chosen property.
No. 3 PROPERTY, OR SITE OF PLANT
In order to give the contractor an insight as to the 
location  o f the plant, a p lat o f the ground is  included among the 
plans o f the station, and w il l  be referred to as plate I .  The 
s ite  o f the plant is  a le v e l,  ten acre, triangular strip  o f 
ground ly ing  between the right of way o f the Big Four Railroad 
and a lin e  coincident with the southern lines o f Church and Sec­
ond Streets, and between the east lin e  o f Goodwin Avenue and the 
west lin e  o f Lincoln Avenue, according to the map o f the City of 
Urbana fo r  1904 o f which p late I is  a copy.
1No. 4 PLANS.
(a) P late I Location o f Pumping Station
(b) P late I I  Plan o f Station Grounds.
(c ) Plate. I l l  Plan and E levation o f Building.
(d) P late IV Machinery and Piping.
DESCRIPTION OP PLATES
Plate l i s a  copy o f a part o f the c ity  map o f Urbana for 
1904. I t  shows the proposed location o f the pumping station and 
gives an idea o f the railroad fa c i l i t ie s  fo r  the unloading o f con­
struction material. I t  also shows the street layout in the immed­
ia te  v ic in ity  and the method of subdividing the property.
P late I I  is  a plan of the grounds about the pumping sta­
tion. I t  shows the general laj^out o f the plant, deep w ell houses^ 
reservo irs, piping systems, drives, grass p lots and dwellings fo r  
the operating engineers. I t  also contains a sectional view of the 
concrete reservoir and two views of one o f the pump houses.
P late I I I  contains a f lo o r  plan and elevation o f the side 
front and rear o f the pumping station. These elevations give an 
idea o f the sty le  o f architecture and the materials to be used.
The f lo o r  plan shows the arrangement o f raa,chinery, location o f 
o f f ic e ,  lavatory, p its , and pipe channels in the engine room and 
location  and arrangement of bo ilers  and coal storage bin.
P la te  IV .g ives an in te r io r  elevation  and a f lo o r  plan, 
showing location  and types o f machines used, with pipe layout, 
b o ile r  setting and style o f roof truss.
4No. 5 SPECIFICATIONS FOR PUMPING PLANT
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RFC,U IREK liNTS:-
The specifications and drawings are mutually coopera­
t iv e  and what is  specified  in one and not in the other shall he 
considered as specified  in both.
Each bidder shall make such proper examination of the 
drawings as shall enable him to guarantee, and he shall so guar­
antee th e ir su ffic iency, or bring to the Purchaser's attention 
any lim ita tion s, which statement of lim itations shall only be 
made at or before the time o f biddings, and not a fte r  the signing 
o f the oontract.
The Contractor shall have a personal representative in 
charge during the time o f the completing o f the contract.
Any apparatus, appliances, or labor required to com­
p le te  or perfect any portion o f the work as contemplated in these 
spec ifica tion s, and which may not be sp ec ific a lly  mentioned herein 
or included in the apparatus, appliances, material or labor which 
is  to be furnished by the Purchaser, shall be furnished by the 
Contractor as i f  mentioned and without extra cost to Purchaser. 
DEFINITION OF TERMS:-
Wherever the word Purchaser is  used herein, i t  shall be 
understood to re fe r  to the Champaign and Urbana Water Company.
Wherever the word Contractor is  used herein, i t  shall 
be understood to re fer to the party or parties contracting to per­
form the work to be done under th is spec ifica tion  or the lega l 
representatives o f such party or parties.
Wherever the word Engineer is  used herein i t  shall be
5understood to re fe r  to the Chief Engl neer o f the Champaign and 
Urbana Water Company, or such Engineer or Representative employed 
by said company.
Wherever the work Approved is  used herein i t  shall be 
understood to mean approval bjr Engineer, and the word "required" 
shall mean that which, in the judgment of the Engineer, is  nec­
essary.
INTERPRETATI ON: -
The Contractor shall agree that the Engineer is  to de­
cide as to the meaning and intent o f any portion of the s p e c if i­
cation or o f the plans where the same may be found obscure, or in 
dispute, and the said Engineer shall have the right to correct 
any errors or omissions therein, when such corrections are neces­
sary to a proper fu lfillm en t o f the intention of said plans and 
specifica tions.
CHANGES: -
No substantial changes or substantial a ltera tion  o f the 
plans and specifications shall be binding and e ffectu a l upon the 
parties herein unless the same shs.ll be fu lly  reduced to and ex­
pressed in w riting and signed by the parties expressed herein, and 
be annexed and made a part o f the contract and only then shall be 
made and become operative.
The Contractor and Purchaser shall be en titled , and at 
l ib e r ty , mutually, to make such change or changes in the terms or 
amount o f payment under th is contract as may be requisite and pro­
per upon any variations or a ltera tion  o f said plans or sp ec ifica ­
tions, provided that same shall be made and expressed in w riting 
above mentioned at or before the time o f signing the agreement for
4such varia tion  or a lteration .
No allowance shall he made to , and no claim shall he 
made hy the contractor fo r  any work performed or materials fu r­
nished in  addition to the orig ina l contract prices agreed to he 
paid hy the "Purchaser unless such work shall have heen performed 
and materials furnished in persuance o f a w ritten  agreement as 
above provided.
The Purchaser shall he en titled  and at lib e rty  to make, 
and the contractor shall agree to allow substantial changes in any 
of the work to he performed or kind or quality o f materials to 
he furnished under th is contract as modifications o f requirements 
in connection with the work or in restric tion s or lim itations gov­
erning i t  as may he deemed requ isite and proper hy the purchaser.
And the Contractor shall agree to accept a reasonable 
and commensurate addition to , or reduction from the same to he 
paid under terms o f th is contract, fo r  any such substantial chang­
es, hut no such changes shall he made except in persuance of a 
w ritten  agreement as herein provided.
MATERIAL AND WORKMANSHIP: -
A ll m aterials, apparatus and appliances furnished hy 
the Contractor shall he o f the best quality. A ll apparatus and 
appliances shall he the la tes t and most improved design, and a l l  
labor is  to he done in a f i r s t  class and workmanlike manner and 
hy men sk illed  in th e ir respective trades.
Should the Contractor introduce any d iffe ren t material 
from the kind herein specified  or meant to he implied, i t  shall he 
removed at the contractor's expense at anytime during the progress
of the work
5The apparatus and materials to "be furnished and insta lled  
in  a p ractica l and f i r s t  class manner,and delivered to the Pur­
chaser complete and in good working order.
INSPECTION AND ACCEPTANCE
Every portion of the apparatus and material furnished 
under th is spec ifica tion  is  to "be subject to inspection by the 
authorized representatives o f the Purchaser both during construc­
tion  and a fte r  i t  is  completed and ready to run. The Purchaser 
reserves the right to order stopped any work which may be defec­
t iv e  or not in accordance with the purport and intent o f these spe­
c ific a t io n s . A ll m aterial is  to be subjected during and a fte r  
construction, to such tests as may be required to  prove it s  integ­
r ity  and general usefulness fo r  the work i t  is  intended to perform; 
said tests  to be made under the supervision o f the Purchaser or his 
authorized representative. The Purchaser reserves the right to 
re je c t any and a l l  work, complete or incomplete which may not in 
his opinion fu lly  comply with the specifications.
RULER:-
A ll materials used and work performed shall conform in 
a l l  respects to the rules and requirements o f the National Board 
o f Eire Underwriters, i f  o f an e le c tr ic a l nature, and of a l l  City 
and State authorities governing the work done in the c ity  o f Ur- 
bana. A c e r t if ic a te  o f satis factory  inspection shall be furnish­
ed to the Purchaser from a l l  said authorities whose regulations 
require same.
APPROVAL OE MATERIALS:-
Complete schedule o f the kind and quality o f materials 
which i t  is  proposed to use under these specifications shall be
6furnished to the Purchaser promptly a fte r  awarding the contract 
and at the request o f the Purchaser, samples o f materials or de­
vices or drawings o f appliances shall be submitted fo r  inspection 
and approval.
FALSE-WORK AND TOOLS:-
The contractor shall furnish a l l  false-work, sca ffo ld ­
ing, ladders, lumber, too ls , wire rope, and other materials re­
quired in the erection o f the work and remove the same a fter com­
p letion  o f the work; and do a l l  the necessary chasing, cutting o f 
walls, and d r i l l in g  o f beams or columns; but a l l  work shall be 
done with the approval o f the Engineer.
ERECTION: -
The Contractor shall commence work promptly upon the 
awarding o f his contract and shall furnish the necessary materials 
and shall execute his work with a l l  due d iligence and dispatch ac­
cording, subject, and conformable to the specifications and draw­
ings and under the d irection  and to the sa tis faction  of the Pur­
chaser.
Should the Contractor at any time during the progress 
o f said work refuse to supply a su fficiency o f workmen or mater­
ia ls ,  the Purchaser may provide same a fte r  six days' notice in 
w riting previously given; i f  such neglect or refusal shall con­
tinue, and fin ish  said work, and the expense thereof shall be 
deducted from the amount o f payment due under his contract.
The Contractor shall remove from the premises any work­
man found objectionable by the Purchaser upon receiving written 
instructions to this e f fe c t ,  and said objectionable men shall not 
again be put upon th is work.
LIABILITIES: -
The Contractor shall not he en titled  to any claim or 
damages fo r  a hindrance or delay from any cause whatever in the 
progress of the work, or any portion thereof; the price named in 
the contract shall provide fo r a l l  night and Sunday work required.
The Contractor shall agree that he w i l l  sustain a l l  los­
ses or damages arising from f i r e ,  mohs, and the action of the e le ­
ments, or from the nature o f the work to he done under the spe­
c ifica tion s  or from any unforeseen obstruction or encumbrance 
which may he encountered in the same.
The Contractor shall agree that he w il l  indemnify and 
save harmless said Purchaser and the agents thereof from a l l  
cl&imp, suits and actions o f every name and description which may 
he brought against the said Purchaser or the agents thereof, fo r 
or on account o f any in ju ries or damages to persons or property 
received or sustained by any person or persons, firm or corpora­
tion , by or from said contractor or his agents or servants, or by 
or on account o f any improper materials or appliances used on the 
said work or bjr or on account of any accident, or o f any other 
act or omission o f said contractor, or his agents or servants.
Before any payment shall be considered, the Contractor 
shall sa tis fy  the Purchaser that a l l  materials and work are free
and unencumbered of and from any and a l l  liens o f mechanics, lab-
r
orers or material men and shall produce and give to the Purchaser 
such reasonable and proper protection as may be required against 
a l l  future liens and claims o f lik e  nature.
The contractor shall make good any defects which may 
appear in the work due to in fe r io r  workmanship or defective mater-
8ia ls  fo r a period o f one year from the time of completion, with­
out any cost to the Purchaser.
PATENTS: -
The Contractor shall indemnify and save harmless the 
Purchaser from a ll  damage and damages fo r  infringement of United 
States Letters Patent in the purchase and use of the apparatus 
herein contracted fo r , and at his own cost and expense shall fu r­
nish council and conduct the defense in any and a l l  lawful suits 
or actions at law or in equity that may be brought against the 
Purchaser fo r  alleged infringement of Letters Patent in the pur­
chase and use o f said apparatus.
I t  is  understood that the Purchaser shall give prompt 
written notice to the contractor o f any and a l l  notices claiming 
such infringement when received; that prompt written notice shall 
likewise be given to the Contractor o f the in stitu tion  of any 
such suits upon service of summons or other writ and that the 
Purchaser shall furnish the contractor any information or ass ist­
ance that may be required by the contractor in defense of any such 
suit or suits.
PAYMENTS:-
On or about the last day of the month during the pro­
gress o f the work an estimate shall be made by the Engineer o f the 
amount and value o f the work done and o f the materials delivered 
on the grounds o f the Purchaser,
Estimates shall not be required to be made by s tr ic t  
measurement or exactness, but they may be, at the option of the 
Engineer, approximate only, and such estimates shall be fin a l and 
conclusive.
9Payments shall "be made monthly "by the ‘Purchaser "based 
on the Engineer's estimates. E igh ty-five  percent of the Engineers 
estimates o f materials delivered and work performed to the f i r s t  
o f each calendar month, less previous payments, shall be due and 
payable on or before the 15th day o f the same month. I t  being 
provided and agreed, however, that the f i r s t  payment shall not be 
due before June 15, 1907. The balance shall become due and pay­
able when the work embraced in the contract is  complete in ac­
cordance with the specifications and to the reasonable sa tis fac­
tion  and acceptance o f the Engineer, and upon a c e r t if ic a te  from 
said Engineer that such work is  so completed and upon the contrac­
to r  g iving a release under seal to the Purchaser fo r a l l  demands 
whatsoever, in proper form and duly executed, from mechanics and 
material men o f a l l  lien s , claims er demands for work done or 
materials furnished under these specifications.
VISIT TO PROPERTY:-
Bidders are requested to v is i t  the property so as to in ­
form themselves o f a l l  conditions surrounding the proposed work. 
METHOD OP BIDDING:-
Bidders shall submit th eir bids on their own forms and 
shall state a lump sum price fo r which the work w i l l  be furnished. 
They shall submit one price fo r the work using alternating cur­
rent apparatus, a,nd one price fo r  the work using d irect current 
apparatus. Bids fo r  portions o f the work w il l  not be considered. 
They shall state sp ec ific a lly  the type and make of apparatus they 
propose to furnish and give d e ta il description of same. The time 
of beginning the work shall be stated, also the time for comple­
tion. In addition, a price shall be stated fo r  the several
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classes of steel and iron work delivered or erected at Urbana, 
I l l in o is ,  fo r  brick-work la id  in both cement and lime mortar, ex­
cavation, rock ba llast concrete and cinder concrete per cubic yard 
a l l  as fo r sim ilar materials herein specified ; to be used to base 
estimates fo r  additional work which may be necessary and not in­
cluded in th is specifica.tion.
Bids shall be addressed to J. W. Yates, Chief Engineer, 
Champaign and Urbana Water Company, Urbana, I l l in o is ,  and in order 
to receive consideration must be delivered by or befi> re noon of
May 31, 1907.
The Purchaser reserves the right to re ject any or a l l
bids.
(a ) MASONRY, CARPENTRY AND ROOPING
MEANING AND INTENT:-
The meaning and intent of this section of the sp ec ifi­
cations is  to provide fo r  the erection of a main building and 
pump-houses; to provide fo r  exca.vating fo r  foundations and foo t­
ings; floo rs , p its  and drainage systems, w ell d r i l l in g ,  reser­
vo irs , foundations, including the placing o f anchor bo lts , g r i l l ­
ages and cap stones for steel work; roof trusses and other mat­
e r ia ls  hereinafter specified ; to include everything requisite and 
necessary fo r  the proper fin ish ing o f the entire masonry, carpen­
try  and roofing work.
PUMPING STATION BUILDING:-
The pumping Station building sha.ll be of the a r chi tec t-  
ural design shown in plate I I I  and shall be divided into an engine 
room, b o ile r  room, and *coal storage bin. The b o ile r  room to have 
space fo r  four bo ilers  of not less than 100 H. P. each, only
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three o f which are to he insta lled  under these specifications.
The engine room is  to have space fo r two 2 000 000 gallon duplex 
compound pumping engines, one 75 k w generator d irect connected 
to a 100 H. P. horizontal engine; a p it  6* x 8' fo r  vacuum puj&p, 
space fo r two feed pumps and a feed water heater, a space 6' x 10' 
fo r  o ff ic e  and a space 4-1/2' x 6-1/2' fo r  a lavatory and space 
fo r  switch hoard. The engine room is  to have pipe tunnel 4' 
wide and 3' deep hack of engine fo r water suction main and water 
discharge main, and exhaust and drips from condenser to vacuum 
pump. The design of roof trusses shall he as shown on plate IV.
Bidders shall submit f lo o r  plans and elevations and 
special d e ta ils  o f apparatus they propose to furnish.
SURVEYOR: -
The Purchaser shall provide a surveyor who shall give 
a l l  lines and grades as directed hy the Engineer. The Contractor 
shall no tify  the Engineer one day in advance o f the time when the 
services o f the surveyor shall he needed.
EXCAVATIONS:-
A ll s o il ,  rock, e tc ., shall he excavated fo r  building, 
p its , flo o rs , drainage system, e tc ., to measurements given on 
plans, or deeper i f  required to obtain a good firm hearing.
ElLEIEG AND REMOVAL:-
Earth shall he f i l l e d  in and thoroughly packed against 
both sides of foundation wails as soon as mortar is  set.
A ll excavated earth not required fo r  f i l l i n g  purposes 
shall- he deposited outside the building foundation and leveled to 
suit the judgment o f the Engineer.
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FQUITDAT TOMS: -
A ll foundations shall he made of concrete which shall 
consist o f one part o f "best Portland Cement, two parts o f clean 
sharp sand and fiv e  parts of clean broken stone that w il l  pass 
through a two inch ring. The sand and cement shall f i r s t  be
mixed dry and then wet and the wet mortar shall then be thor­
oughly mixed with the broken stone as i t  comes moist from wash­
ing. The mixture shall be la id  in layers and tamped t i l l  the 
surface is  covered with water. No concrete shall be dropped or
thrown from any considerable height. The quantity o f sand may be 
increased to two and one-half parts o f the mixture o f sand and 
cement, at the discression o f the Engineer. The concrete shall 
be confined with boards where necessary. G rillage beams, cap 
stones and anchor bolts shall be placed in position to lines and 
leve ls  given by the surveyor, and anchor bolts shall be set with 
templets bu ilt by the contractor.
CEMENT: -
A ll cement shall be o f best Portland, fin e ly  ground 
and fresh ly burned, and shall be subject to approval o f Engineer. 
I t  shall be delivered to the building in orig ina l packages and 
bearing the brand of cement and the maker's name. Said cement 
shall be capable o f withstanding a ten s il strength of 300 pounds 
to the square inch a fte r  seven days immersion in water. I t  
shall be stored under a building roof u n til used. Canva,s ta r­
paulin w il l  not be considered as suitable protection.
MORTAR: -
A ll walls, p iers , e tc ., for ten courses above flo o r  line 
shall be la id  in cement mortar composed of one part Portland ce-
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ment and two parts o f clean sharp sand, free  from loom, thoroughly 
mixed. Lime mortar shall he used fo r  a l l  walls above the tenth 
course, composed o f one part lime and three parts o f course, clean 
sharp sand, free from loom and thoroughly mixed. Lime shall be 
fresh ly  burned and thoroughly slacked when used.
BRICK WORK:-
A ll bricks shall be o f the best clay, sound and hard, 
w ell tempered, molded, and burned, No bats, cracked, broken, 
swelled, warped or salmon brick w il l  be used in these walls.
A ll  bricks shall be thoroughly wet before being la id . A ll walls, 
p iers  and recesses, corbelling, e tc ., shall be bu ilt p erfectly  
true and straight w ell bonded.every seventh course to secure la t ­
e ra l and transverse bond. Walls shall be carried up evenly a l l  
round the building and a l l  jo in ts  shall be neatly pointed on a l l  
faces.
Steel roof trusses are to be leveled , plummed and bu ilt 
into the walls.
A ll arches shall be bu ilt o f good, carefu lly  selected, 
hard burned brick la id  close and well keyed. The walls shall 
be protected by boards each night and during rainy weather.
CAP STOKES: -
A ll cap stones shall be hard Bedford limestone perfectly  
sound and dressed to s ize , tops s ix  axed and holes d r ille d  fo r 
anchor bolts.
WINDOW AND DOOR SILLS:-
A ll stone window s i l l s  shall be 6 inches thick and a l l  
door s i l l s  to be 8 inches thick. A ll s i l l s  are to be Bedford 
limestone or Ohio limestone with water fa l ls  a.nd good drips cut
14
under, exposed surfaces shall he six axed.
S i l ls  fo r  windows in coal hin shall he of 12 inch, stan­
dard, C. 41 Cambria, Steel channel o f 20.5 pounds weight per foo t, 
la id  snugly, with legs down, in brick and mortar, and flush with 
inside face o f hin w all, and extending at ea„ch end a distance of 
eight inches into the walls.
WATER- TABLE:-
There shall he a 7 inch water table o f Bedford or Ohio 
limestone la id  in cement mortar upon the top o f concrete founda­
tion. I t  shall he dressed to size having the upper edge a one- 
inch fo rty  f iv e  degree bevel, and exposed surfaces s ix  axed, end 
pro ject one inch beyond the main brick wall. Water table shall 
extend fu l l  length o f both sides and front o f building.
COPING:-
A ll walls except those covered by the roof shall be coped 
with 1  ^ inch coping t i l e  o f sewer pipe material la id  in cement 
mortar and w ell jo in ted .
FLOORS:-
The engine room and b o ile r  room flo o r  areas a.nd the floo r 
o f the p it  and pipe tunnel shall be tamped and f i l l e d  with fiv e  
inches o f stone concrete, on. top o f th is shall be la id  one inch 
o f neat cement composed o f one part Portland Cement and two parts 
o f clean sharp sand and thoroughly mixed, a l l  concrete graded 
properly to drain plates or other points to connect to drainage 
system. Floors shall be smooth traweled and blocked o f f  in four 
foo t squares.
.PITS:-
There shall be one open p it ,  6 x 8  fee t and 4 fee t deep
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in  the engine room. P it  shall he bu ilt o f concrete o f the same 
quality as foundations. The inner surface shall he neatly, 
smoothed with neat cement.
RAILING:-
There shall he a double ra ilin g  three fee t high about 
the top o f the p it  as indicated on drawing. The ra ilin g  shall he 
made o f 1-1/2 inch wrought iron pipe and shall he fastened to the 
f lo o r  by four 3/8 inch holts previously set by templet or flange 
in the cement flo o r . Bolts shall he at least three inches long 
and four holts with nuts to each flange.
STAIRWAY: -
There shall he an iron stairway two feet wide extending 
down into the p it .  The stairway shall he composed o f two string­
ers o f 4 inch, 4 pound channel upon which shall he bolted cast 
iron risers  with 6 inch rise and 8 inch tread. Bolts to he 3/8 
inch. The treads shall he cast iron 2 fee t long 8 inches wide 
and 3/8 o f an inch thick. The top face shall he checked. The 
stringers shall he spaced 18 inches apart and the treads shall he 
bolted to the r isers  by 3/8 inch f la t  head stove holts countersunk 
into the tread. The stringers at th e ir upper end shall he bolted 
to lugs set into the concrete.
DRAINAGE SYSTEM:-
V it r i f ie d  sa lt glazed sewer pipe of sizes given on plans 
shall he la id  as indicated. Sewer pipe shall also he carried und­
erground outside o f power house walls and connect with c ity  sew­
erage system. A ll pipes shall have runs resting on graded, thor­
oughly tamped | bottoms arid a l l  jo in ts  shall he made with Portland 
cement mortar carefu lly  wiped inside.
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ROOTING
Roof o f power house shall he of heavy tar paper la id  
transversely across the building roof sheeting, commencing at the 
eve each course shall he thoroughly ta.rred at the jo in t before 
the next course is  la id  on. A ll jo in ts  shall be thoroughly 
nailed with short nails driven through heavy tin  roofing caps 
pitched 2-1/2 inches apart. Nails shall be o f such a length that 
they w i l l  not p ro ject through the sheeting. The paper shall be 
w ell nailed along the eve and shall be turned up four inches along 
the walls and shall extend up under the t i l e  coping. Paper shall 
be placed upon dry roof sheeting and paper shall remain dry un­
t i l  thoroughly coated with one heavy coat o f tar and graveled. 
Gravel to be clean and free from loom and o f such a size that w il l  
not pass through an eighth inch screen and w i l l  pass through a 
one inch ring, and shall be spread over the roof in such a manner 
that no tar spaces are conspicuous.
The roofs on the pump houses shall be constructed in a 
sim ilar manner.
LUKBER:-
A ll lumber used throughout the building shall be of good 
quality free from shakes, flaws or unsound knots, and in every 
way suitable fo r  the various purposes fo r  which i t  is  to be used. 
A ll lumber shall be o f white pine unless otherwise stated.
A ll na iling  strips fastened to iron work shall be fasten­
ed with 3/8” bolts . A ll jo in ts  shall be close and w ell made.
DOOR AND WINDOW FRAMES;-
Frames fo r  large doors in Power house shall be made of 
2-1/2" x 8” white pine; those fo r  small doors in Power house shall
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"be 2" x 8" white pine.
Jams o? frames fo r  a l l  windows, except those in the coal 
storage bin shall "be 1-3/4” x 9” . Those fo r  storage bin shall 
be 2-1/2" x 9” ; arches shall be 2-1/2” x 9"; s i l ls  2" x 10", and 
1”1/4M inside casings. Frames shall have pulley s t i le s ,  parting 
and stock beadesf the la tte r  screwed on, a l l  jams shall be housed 
into s i l ls .  Pu lley s t ile s  shall be made with pockets and be 
f it te d  with best stee l axle pulleys. A ll frames shall be pro­
perly blocked and braced and securely anchored to the brick work. 
A ll lumber shall have exposed surfaces dressed and primed before 
being placed.
POORS:-
Ls,rge doors in Engine room and b o ile r  room shall be of 
white pine 2-1/2 inches thick o f a design as shown on drawings. 
Lights shall be o f heavy double strength plate glass 26" x 51", 
fre e  from bubbles and waves. Doors shall be treble hinged with 
extra heavy wrought iron hinges, a.nd locks, knobs, handles, keys, 
e t c . , as required.
A ll hinges fo r  large doors shall be attached by through 
bo lts  and washers.
WINDOWS:-
A ll sash shall be made o f f i r s t  quality p erfec tly  seas* 
Gned white pine caped and lipped at the meeting ra ils  and to be 
2-1/4 inches thick. A ll sash shall be glazed with f i r s t  quality, 
double strength ligh ts  22" x 22", free from bubbles and waves, and 
bradded and puttied in the best manner. A ll sash shall be care­
fu lly  f i t t e d  to the frames. Sash shall be primed before delivery' 
to the building. A ll work shall be l e f t  whole, free from defects,
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broken panes shall be replaced and cleaned on completion..
A ll windows except those in archway above doors and win­
dows shall have sash double hung 
breaded window cord, and round c 
ance them.
HARDWARE: -
A ll hardware shall be > 
to be su ffic ien t, substantial, o; 
be submitted to the Engineer fo r  
VENTILATORS:-
On strong pulleys with cotton 
ust iron weights to properly bal-
>f the best o f its  several kinds; 
r good design a.nd samples are to 
approval.
There shall be three galvanized iron ven tila tors evenly 
spaced along the ridge as indicated in drawing. Venti.la.tors shall 
have cylinders 2 fe e t high and 2 feet in diameter surmounted by 
a conical hood measuring 2 fee t 8 inches at it s  base and one foot 
in  a ltitude. Base o f hood shall extend one inch below top of 
cylinder. Ventilators are to be made o f heavy galvanized iron 
properly secured and braced.
PLUMBING: -
There shall be a lavatory in the engine room as ind i­
cated on P late I I I .  I t  shall consist o f a frame partition  eight 
fee t high enclosing a space 4-1/2 x 6-1/2 feet. There shall be 
two swinging doors as indicated on drawing. A ll piping fo r  wash 
bowls and flushing closet shall be la id  before concrete flo o r  is  
la id . The p a rtit ion  shall be constructed o f beaded flooring.
OEEIGB: -
There shall be an o ff ic e  in the engine room as indicated 
on drawings o f P late I I I .  I t  shall consist o f an oak partition  
made o f 2-1/2 inch beaded oak wainscoting such p artition  to extend
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t o a. height o f three fee t above the flo o r . Above th is shall be 
an oak frame work consisting of s ix oak frames each o f which shall 
contain two sash, glazed with clear single strength ligh ts  21" x 
22" free from bubbles and waves. The upper frame shall be s ta t­
ionary , and the lower frame movable. There shall be an oak door
as indicatea with ligh t o f clear glass 26" x 30” of the same qual­
i t y  as above. The c e ilin g  shall be an oak framework capable of 
holding and carrying ten ligh ts  o f f i r s t  quality American ribbed 
glass 34" x 21" and 3/16 inches thick bradded a,nd puttied in the 
best manner. The flo o r  shall be oak and la id  with 2-1/2 inch 
oak f lo o r in g .7/8" thick.
PAINTING AND VARNISHING: -
A ll galvanized iron shall receive one good coat o f car­
bonized coating, manufactured by the Coheen Mfg. Co. , o f Canton, 
Ohio, before erection and an additional coat a fte r  same is  erected.
A ll work inside and outside o f building shall have a ll  
na il holes puttied, knots shellaced, and to receive three good 
coats o f best A tlantic whitelead and linseed o i l ,  colored with 
good coloring matter to a dark o live  green.
A ll stock fo r  th is work shall be o f the best quality of 
i t s  several kinds and the colors shall be selected by the Pur­
chaser.
The o f f ic e  woodwork including the flo o r  is  to have two 
coats o f good varnish that w i l l  thoroughly set and w il l  not check 
or peal.
WELL-PUMP HOUSES
There shall be nine well houses 10* x 10* square and nins
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fe e t  to the eves. The roof shall have a pitch o f 1 to ljfand shall 
slope from four sides to a scuttle door 3 feet square at the top 
and d ire c t ly  over the w ell. There shall "be a scuttle door pro­
vided which shall "be removable for the purpose of withdrawing rods 
from the w ell. The roof shall "be tarred and graveled o f the same 
m aterial and workmanship as the power house roof. The house 
shall "be constructed o f good quality o f lumber, siding to be 6 
inch drop siding. I t  shall have one door 2 '6" x 6*6" o f white 
pine, and one window o f two sash o f four ligh ts  12" x 14" single 
strength glass o f good quality. There shall be a good substan­
t ia l  f lo o r  la id  o f 6 inch floo rin g  7/8 inch thick. Above the door 
there shall be a two foot wooden transom 2-1/2 feet wide which 
shall be mounted upon hinges to swing outward to fa c i l i ta te  re­
moving o f rods from the w ell. Doors shall be provided with nec­
essary knobs, locks, etc. A ll well houses are to be painted two 
coals o f paint, same as power house.
KESERTIORS: -
There shall be two storage reservoirs of 250 000 a,nd 
750 000 gallons capacity respectively . The smaller to be 60 
by 60 by 10 fe e t ,  constructed o f concrete and o f a design as in ­
dicated by drawings. The larger is  to be 100 feet in diameter 
and 13 fe e t deep also o f concrete. The side walls o f both re­
servoirs shall be 24 inches at the ba.se and 15 inches at the top, 
the bottom shall be 24 inches thick. A ll concrete to be la id  in 
forms and o f same quality as building foundations. The in ter io r  
and top shall be smooth trowled. Provision shall be made for 
discharging water from pumps into small reservoir and drawing o f f  
the water through a wier and discharging i t  into the large reser-
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v o ir  at the circumference. The outlet pipe from the large re­
servo ir shall he at the center.
(h) STRUCTURAL STEEL AMD IRON WORK 
MEANING AND INTENT; -
The meaning and intent of th is section o f the speci­
f ic a t io n  is  to provide fo r  roof trusses and a l l  s teel work fo r 
the power house, and is  to include everything requ isite and nec­
essary fo r  the proper fin ish ing o f the s tee l and iron work.
ANCHOR BOLTS AMD EOUNDAT IONS: -
A ll  anchor holts shall he provided with cast iron wash­
ers, which shall have lugs to prevent holt from turning. The 
contractor shall check lin es and foundations before beginning the 
work o f erection.
EXPANSION;-
S u ffic ien t clearance is  to he allowed for expansion due 
to changes o f temperature o f 125 degrees Fahrenheit.
WORKMANSHIP; -
A ll riveted  work shall he accurately punched, with holes 
l/ l6  inch la rger than size o f r iv e t , and a l l  holes are to he clean 
cut, without torn or ragged edges. When the several parts going 
to make up the member are assembled the holes shall match tru ly.
No d r ift in g  to enlarge unfair holes w il l  he allowed; i f  the hole 
must he enlarged, i t  shall he reamed.
The several pieces forming one bu ilt up member shall f i t  
c lose ly  together, and when riveted are to he free from tw ists, 
bends, buckles, or open jo in ts .
Whenever possible a l l  shop r ive ts  shall he machine hot 
driven, and f ie ld  r ive ts  in structure shall he securely hot driven.
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Rivets when driven shall completely f i l l  the holes, and 
loose or imperfect ones shall he cut out and replaced.
A ll r iv e t heads, when not necessarily counter-sunk, 
shall he hemispherical and o f uniform size fo r the same diameter 
o f r ive ts  throughout the work; they shall he fu l l ,  neatly made 
and concentric with the r ive t hole. A ll countersunk rivets 
shall he neatly shipped.
The p itch  o f r ive ts  shall not he less than three times 
the diameter o f the r ive ts  and is  not to exceed 6 inches in the 
lin e  o f stress. The distance from center of r ive t to edge o f 
p la te  shall not he less than 1-1/2 inches wherever practicable. 
R ivets shall he used fo r  a l l  connections unless otherwise stated 
on drawings.
A ll abutting surfaces o f compression members shall he 
planed to insure even hearing.
MATERIALS:-
The ca.stings shall he o f tough, grey iron, en tire ly  
free  from injurious cold shuts or blow holes, true to pattern and 
o f neat and workmanlike fin ish .
A ll s tee l shall he made by the Bessimer or Open Hearth
process.
Finished material shall he stra igh t, smooth and o f fu l l  
dimensions, and are to he free  from laminations, flows, cracks or 
surface defects.
A ll s tee l except r ive t s tee l shall show an ultimate ten­
s i le  strength o f not less than 54 000 nor greater than 62 000 
pounds per square inch; with an e la s tic  lim it o f not less than 1/2 
the ultimate ten s ile  strength, a minimum elongation o f 2 in 8
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inches o f length, and a minimum area in  rediiction o f 50 per cent.
A ll r iv e t s tee l when tested in specimens of fu l l  size 
o f  the r ive t rod shall have an ultimate tensile  strength o f not 
less  than 50 000 nor more than 65 000 pounds per square inch with 
a minimum reduction o f area of 60^ with a minimum elongation of 
30^ in 8 inches.
Fu ll sized r ive t rod when heated to he a cherry red and 
quenched in water at 82 degrees Fahrenheit, shall hend double to 
close contact without sign o f fracture. Shearing stress on r iv ­
ets shall not exceed 10 000 pounds per square inch.
The Purchaser may at a l l  times be represented by an in ­
spector during the process o f manufacture and erection, who shall 
have the right to inspect a l l  materials and workmanship and super­
v ise  a l l  tes ts , and to know personally that a l l  requirements here­
in  specified  have been fu l f i l le d ;  and ample fa c i l i t ie s  fo r  inspec­
tion  and testing o f materials and workmanship shall, i f  required, 
be furnished without charge to such authorized representatives of 
Purchaser. The non-rejection o f any part or jiarts by the inspec­
to r shall not constitute an acceptance o f such parts. The inspec­
tion  shall not in  any e ffe c t  constitute an acceptance.
The Contractor shall furnish the Engineer with duplicate 
copies o f a l l  orders fo r  material at the time o f placing the or­
ders, and copies o f a l l  shipping invoices from the m ills and shops 
shall also be promptly sent to the Engineer. Copies o f shipping 
invoices o f finished materials with scale weights shall be fu r­
nished to  the Engineer. Prints o f shop d eta ils  are to be fu r­
nished to the inspector and the Engineer.
The acceptance o f any material or finished member by the
24
inspector shall not prevent the subsequent rejection  of the same 
i f  found de fective  a fte r  de livery .
The Contractor shall furnish without extra charge spe­
cimen tests o f each and every manufacture of metal, and which shall 
s a t is fa c to r ily  demonstrate a b il ity  to withstand the prescribed 
tes t and strains. Records in fu l l  o f a l l  test sha.ll be kept, and 
a copy transmitted to the Purchaser.
A ll beams resting on walls shall be provided with stan­
dard bearing plates and anchors.
PAINTING: -
A ll structural work shall be thoroughly freed from loose 
scale and rust, and shall be given one coat of pure linseed o i l  
before leaving the shops; a l l  parts in contact are to receive one 
coat o f red lead and o i l  at the shops; and a l l  parts inaccessible 
a fte r  erection are to receive two coats. A fter erection, the 
work shall be carefu lly  cleaned and en tire ly  covered with one coat 
o f red lead paint and two coats o f E l ie t 's  Asphaltum paint of 
colors to be selected by the Purchaser. No padnting is  to be 
done during wet or freezing weather.
(c ) POWER PLANT EQUIPMENT 
BOILER SETTING:-mmmmsammmmt -  .■ .n «  — ... — — . , ,
Three horizontal fire-tube bo ilers  o f 100 H. P. each 
shall be furnished and in sta lled , including foundations and a l l  
brick work, in one battery o f two bo ilers  and one single setting.
The bo ile rs  and grates shall be substantially set in 
brick work. The side walls shall not be less than 28 inches thick 
and shall contain a 2 inch a ir  space, 12 inches from the exterior
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face o f w all, and extending from the f i r e  box le v e l to four inches 
above the lug supports, and throughout the length o f the bo iler. 
Walls on e ith er side of a ir  space shall be bonded together with 
double brick every seventh course and la id  four fee t apart. The 
middle wall o f battery o f two bo ilers  shall be not less than 30 
inches thick. A ll walls shall be constructed o f the best quality 
o f hard burned brick la id  in Portland Cement mortar to 6 inches 
above the b o ile r  room f lo o r  le v e l,  and above that point are to be 
la id  in lime mortar consisting o f fresh burned lime and clean, 
sharp sand. The setting o f the furnace walls exposed to the 
flame, including bridge walls and side walls behind the bridge 
walls and exposed surfaces o f rear walls, shall be la id  with A-l 
f i r e  brick care fu lly  la id  in kaolin. Blow o f f  pipes shall be 
protected by being encased behind a triangular p ier o f f i r e  brick 
o f one course in  thickness. On each face of the side walls of 
battery o f two bo ile rs  there shall be three buck stays evenly 
spaced and fastened at th e ir lov/er ends by 3/4 inch round iron 
rods extending through the foundation below the ash p it ,  and hav­
ing at th e ir  ends threads and hexagon nuts, The upper ends shall 
be secured by 3/4 inch round rods stretched across the tops of the 
b o ile r  and having a turn buckle in the middle of each rod. The 
walls o f the setting shall be b u ilt up evenly a l l  round the b o il­
ers to a height le v e l with the top o f b o ile r  shell.
BOILERS:-
Each b o ile r  shall conform to the follow ing spec ifica ­
tions: -
B o ile r shall be o f the horizontal tubular type having 
1100 square fee t o f heating surface fo r a safe working pressure of
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125 pounds per square inch, using 5 as a factor o f safety in ac­
cordance with the Hartford Stem B oiler Insurance Co*s. rules, 
to he set with fu l l  flush front and a l l  parts shall he so designed. 
SHELL, TIE ADS AND MATERIALS
Shell to he 17 fee t 2 inches long over a l l ,  and 66 inches 
in diameter outside and made o f three sheets o f s tee l, each sheet 
to en tire ly  encircle the h o iler. Heads to he 16 fee t apart out­
side. Shell pla,tes to he 3/8 of an inch thick, homogeneous 
s tee l, branded "60 000 lhs. T. S ." having a tensile  strength of 
not less than 55 000 nor more than 62 000 pounds per square inch 
o f section, with not less than 50 per cent of d u c tility  as in d i­
cated hy contraction o f area at point o f fracture under test and 
hy an elongation o f 25 per cent in length o f eight inches.
Heads to he 1/2 inch thick of orjen hearth homogeneous 
flange s tee l. Both shell plates and heads to he p la in ly  stamped 
with name o f maker, brand, and tensile  strength.
The steel shall also stand bending down double when cold, 
when red hot, and a fte r  being heated red hot and being quenched in 
cold water, show no signs o f fra,cture on the outside of bent por­
tion.
JOINTS:-
The longitudinal seams shall he o f the treble riveted 
butt jo in t  type with double covering plates. Rivets to be 3/4 
o f an inch in diameter and pitched 3-1/8 inches apart from center 
to  center in the four rows in double shear, and pitched 6-1/2 
inches apart from center to center in two rows in single shear. 
E ffic ien cy  o f jo in t  to be 87^. The runabout seams w il l  be o f the
single riveted type. Rivets to be 3/4 of an inch in diameter and
2?
and pitched 2-1/8 inches apart from center to center.
RIVETS
A ll r ive ts  used in the construction of the "boiler to "be
o f s tee l.
DRILLED HOLES: -
AIL r ive t holes shall "be d r illed  in pla.ce: that is , 
holes punched at least 1/4 inch less than fu l l  s ize , then courses 
ro lled  up, covering plates and heads "bolted to courses with a l l  
holes together p e rfe c tly  fa ir ,  then r ive t holes d r illed  to fu ll  
s ize then plates taken apart and "burr removed.
R ivets shall not "be driven in unfair holes, nor w il l  
such unfair holes "be allowed to "be d rifted  into lin e .
BRACES: -
There shall "be 32 weldless pressed s tee l "braces in the 
"boiler, 15 above the tubes on the front head and 15 above the 
tubes on the back head, and 2 on the back head under the tubes, 
none to be less than 3 feet 6 inches long or o f less than 1 square 
inch of sectional area, and each w il l  be riveted to the shell with 
two 7/8 inch r ive ts .
There shall be two through braces under the tubes ex­
tending from head to head made o f 1-1/4 inch round iron, with 1- 
1/2 inch bolt ends, fastened to  a crow foot securely riveted to 
the back head, and fastened to the front head by 1-1/2 inch hex­
agon nuts and washers on both sides o f the heads.i
RIVETING: -
A ll r ive ts  shall, as fa r as possible be driven by a 
hydraulic r ive tin g  machine that puts a pressure o f 100 000 pounds 
per square inch on the r ive t heads.
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BEVELING: -
A ll shell plates shall "be beveled before being rolled
up.
CAULKING: -
A ll caulking shall be done with a pneumatically driven 
hammer with round nosed tools.
TUBES:-
B o ile r  shall have 54 best lap welded 4 inch outside d ia­
meter tubes o f American make o f fu ll  standard gauge and 16 feet 
long set in ve rtica l and horizontal rows with a clear space be­
tween them v e r t ic a lly  and horizon ta lly  o f 1 inch, except the cen­
tra l v e r t ic a l space which shall be three inches. Tubes to be 
set with a Dudgeon expander and beaded down at each end.
EXTENTION:-
B oiler shall have a smoke box extension 14 inches deep 
made o f 3/8 inch s te e l, the main shell to be extended.
MANHOLES:-
B o ile r shall have two manholes o f the elipse pattern, 
with bo lts  and gaskets. One 11 x 16 inch manhole on the shell 
and one 11 x 16 inch manhole in the front head under the tubes. 
SUPPORTS:-B o ile r  shall have 2 brackets on each side, and ro lle rs  
fo r  the back lugs.
NOZZLES:-
B oiler shall have two steel nozzles one 5 inch internal 
diameter fo r steam pipe , one 3-1/2 inch fo r  safety valve, each 
securely riveted to the shell.
PEED PIPE:-
B oiler shall have a 1-1/2 inch feed entering three inches
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above ohe tube in the front head and extending to within three 
fe e t from the back head, thence down between the shell and tubes 
properly supported from the braces.
BLOW Qgp FLANGE
B oiler shall have a wrought s tee l flange tapped for 
blow o f f  pipe on rear bottom o f shell.
FUSIBLE PLUG;-
B o ile r  shall have a fusib le plug in back head 2 inches 
above the tubes.
TEST AND INSURANCE:-
A fter each b o ile r  is  completed, i t  shall be subjected 
to a hydraulic pressure o f 187 pounds per square inch and a l l  
jo in ts  shall be tigh t under th is pressure, and a c e r t if ic a te  of 
inspection shall be furnished with each b o ile r , showing that the 
b o ile r  has been b u ilt according to these specifications, and that 
i t  has stood the test sa tis fa c to r ily . A policy  o f $400.00 in ­
surance fo r  one year in a re liab le  insurance company shall be fu r­
nished by the Contractor without extra cost to the Purchaser. 
TRIMMINGS:-
B o iler shall have a 3-1/2 inch pop safety va lve, 8-1/2 
inch d ia l steam gauge, combination water column for 1-1/4 inch 
pipe connection f it te d  with three 3/4 inch gauge cocks and 3/4 x 
14 inch gauge glass. One 2-1/2 inch asbestos packed blow o f f  
cock and the necessary small f it t in g s  to connect trimmings to 
b o ile r .
FRONT:-
There shall be provided one extra heavy cast iron Face 
Flush Ornamental Front with the follow ing castings. 1 set o f
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66" straight grate bars and hearers; 2 flue doors; 2 ash doors; a 
f i r e  doors with perforated lin ers ; 1 soot door and frame 16 x 24 
inches with anchors; necessary hack flue sujAports, (Curved arches) 
6 front anchors and 1 stack p late.
BREECHING:-
The contractor shall -hArnish a sheet steel breeching 
made o f 3/16 inch material. The breeching shall he four feet in 
diameter throughout it s  entire length and shall he o f su ffic ien t 
length to reach from most remote b o ile r  to the stack. I t  shall 
he made up o f single sheets 4 fee t wide and en tire ly  encircling 
breeching. I t  shall he connected to the bo ilers  in a manner as 
shown in  the drawings. A ll jo in ts  shall he lap jo in ts , riveted, 
both longitudinal and run about seams, with 1/4 inch rivets 
pitched 2-1/2 inches. A ll jo in ts  shall he free from leaks.
CHIMNEY:-
There shall he a brick chimney erected upon a con­
crete foundation. Chimney to be o f a design as shown on draw­
ings. I t  shall have a square base 10 fee t square fo r  a height of 
15 fe e t , i t  shall then become octagonal and shall be o f equal 
sides at 18 fe e t above the ftundation, thence tapering and rea,ch- 
ing a cy lin d rica l form at 20 fee t above foundation, at this point 
i t  shall be 10 fee t in diameter and shall have throughout the rest 
o f i t s  height a batter o f 7 inches to 21 feet reaching a diameter 
o f  6 fee t 6 inches at the height o f 81 feet. I t  shall have a 
f iv e  foot crown as indicated on drawing, measuring 7-1/2 feet in 
diameter at la rgest diameter of crown and 6 fee t in diameter at 
the top. The to ta l height o f chimney shall be 85 fee t. I t  shall 
have a 4 foot cy lin d rica l flue o f smooth bore, and 4 foot opening
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fo r  breeching, and shall have cleaning door 24 x 30 inches at 
the base. I t  shall be o f brick and o f the same construction as 
main building walls.
BOILER REED RUMPS:-
B o ile r  feed pumps are to be o f the Duplex pressure pat­
tern type and are to be in duplicate, each pump shall be capable 
o f pumping 24 gallons o f hot water per minute. Water ends are 
to be o f heavy pattern with extra large valve area, valve seats to 
be o f bronze with bronze springs. The piston rods shall be o f 
s tee l. Each pump is  to be provided with a water r e l ie f  valve to 
prevent accident in case the feed through the bo ilers  are closed 
against the pump when in operation.
PEED WATER HEATER: -
Feed water heater o f the Murray Iron Works Company open 
heater type or equally good type shall be insta lled  and is  to con­
ta in  not less than 40 square fee t o f pan surface. I t  shall be 
f i t t e d  withan 8 inch flanged in le t  and exhaust. The cold water 
in le t  shall bel-l/2 inch, hot water pipe 3 inches, blow o f f  pipe 
2 inches, and shall contain necessary hand holes fo r  cleaning. 
Suitable hangers or supports shall be provided.
GAUGE BOARD: -
There shall be one gauge board 2' x 3' in the engine 
room made o f white marble 1-1/2 inches in thickness to have mount­
ed upon i t ,  with reasonable spacing between, the follow ing instru­
ments.
One high pressure steam gauge.
One vacuum gauge.
One high pressure water main gauge.
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One suction pressure water main gauge.
One feed pump water gauge.
One clock.
These instruments must he o f standard make with 8-1/2 
inch a ia ls , a.nd shall he o f brass, nickle plated, or other f in ­
ish approved by Engineer.
A ll pipe connections to he o f brass and made up from 
hack o f hoard.
Neat and substantial supports and braces fo r  the hoard 
shall he furnished.
(d) PIPING
A ll necessary and usual piping and pipe connections 
between b o ile rs , engines, heaters, e tc ., are to he o f the best 
throughout as fo llo w s :- 
PIPING SYSTEM: -
A ll l iv e  steam connections from boilers  to engines, 
pumps, and au x ilia r ies  w il l  be o f standard, fu ll  weight pipe with 
extra heavy cast iron f it t in g s . A ll threaded jo in ts  in flanges 
are to be screwed steam tigh t, thoroughly peaned and a ll  flanged 
jo in ts  are to be accurately faced and made up with l/32 inch r a i l ­
way peeking or corrugated copper ga,skets. Expansion and contract­
ion is  to be provided fo r  "by the f l e x ib i l i t y  o f long sweeps, beads 
or knees so arranged a,s to swing on the threads.
HIGH PRESSURE STEM PIPING: -
The arrangement o f piping w il l  be substantially as f o l ­
lows:- The steam nozzles on the b o ile r  w ill  each be connected by 
a long radius pipe bend 5M in diameter to a straight 5" pipe, ex-
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tending into the engine room and there connected to a 8 inch 
header, which runs along the wall upon brackets. From this 
header branch pipes w il l  be taken to connect with the th ro ttle  
valve o f the engines in the engine room.
Each pipe between the b o ile r  and header shall have a 
valve and each branch from the header to the me.chinery in the 
engine room shall have a valve pla ced in the line where i t  leaves 
the header. Steam separaters o f approved design shall be 
in sta lled  in each branch to each engine in the engi ne room.
An auxiliary  steam header not less than 3 inches in d ia­
meter connected at both ends to the main header i B to run in a 
continuous lin e  along side o f the main header on the same brack­
ets. From this lin e  connections shall be made to supply steam to 
the pumps. The necessary valves are to be planed in the line so 
steam can be delivered  to a l l  the pumps when a single b o ile r  is  
out o f service.
EXHAUST PIPING: -
Exhaust pipes from the pumping engines and generator 
engine shall be lead through open channels in the f lo o r  to a 
main exhaust header which is  connected to the condensers. This 
exhaust header sha.ll be so arranged as to admit o f the use of one 
condenser when the other is  not in service, or to discharge into 
the a ir  in case both condensers are out of service. The exhaust 
r is e r  shall be provided with a back pressure valve inside the 
building and an approved type o f exhaust head above the roof 
which shall be properly dripped. Connections in the exhaust 
header shall be made with the feed water heater.
The feed pumps and vacuum pump exhausts shall be con-
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necued to the feed v/ater heater and to the main exhaust header.
A free exhaust lin e  shell be provided from the feed wat­
er heater and connections made to the free exhaust r iser above the 
back pressure valve.
There shall be a steam trap connected with the end of
both steam headers and shall drain into the feed water heater.
SEED PIPING:-
Peed water piping fo r  the supply o f the boilers shall 
be connected to some convenient point in the discharge main from 
the high duty pumps and shall be connected with the feed water 
heater.
Suction pipes to feed pumps shall be wrought iron pipe 
with standard cast iron f it t in g s ,  and to have standard, cast iron 
body, brass mounted, gate valves so that supply ca.n be connected 
to e ither or both pumps.
There shall be a by-pass from the feed water heater 
supply pipe around the heater to the feed pump suction.
The feed water piping shall be securely and carefu lly  
anchored and stresses caused by expansion and contraction must be 
provided fo r  in  approved manner.
BLOW OZF PIPING: -
A blow o f f  header shall be run in an open pipe channel 
in the f lo o r  behind the bo ilers  a.nd shall be led t o a blow o f f  
tank 42 inches wide 84 inches long end four fee t deep. Ta,nk is 
to be ma.de o f concrete, and located outside the building a,s shown 
on drawing and is  to be provided with a 4 inch t i l e  dram to be 
connected with sewer system and shall be covered with an open iron 
grating.
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Each b o ile r  shall he connected to the blow o f f  header, 
and shall have a heavy cast iron blow o f f  cock.
HOSE COEI'IECT TONS: -
Erom some convenient points in water supply line con­
nections are to be run with hose outlets for cleaning boilers and 
heater, and fo r  general use in power plant.
A Holly System or other approved apparatus for the pur­
pose o f returning water o f condensation automatically from separa­
tors , and drip pockets to the bo ile rs , shall be insta lled .
VALVES:-
A ll vives shall be Crane and Company's make or other 
approved make.
Eor high pressure steam drips and feed lin es , the va,lves 
shall be extra heavy, outside screw and yoke, bronze mounted, and 
bronze seated with flange ends, fo r  valves above 2" in diameter.
A ll va.lves below 2" in diameter shall be screw ends and inside 
screws.
A ll exhaust lin e  valves shall be iron body, bronze 
mounted, babbet seated, inside screw, flanged ends from 2-1/2 
inches and la rger, and valves 2 inches and smaller to have screw 
ends and inside screw's.
Water va.lves in suction lines to pumps, low pressure 
drips, e tc ., shall be flanged for valves 3 inches and larger and 
screw ends fo r  valves 2-1/2 inches and smaller, a l l  shall be iron 
body, bronze mounted, babbet seated, inside screw.
PIPE COVERING:-
1 1 ** " |  t
A ll l iv e  stesm, hot feed water piping, separators and 
return drain pipes are to be covered with magnesia or asbestos sec-
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tiona l or p la s tic  covering, o f best quality best adapted for the 
d iffe ren t kinds o f service. Exhaust pipes from the vacuum pump 
and feed pumps shall also be covered in a sim ilar manner. Cover- 
ing is  f i r s t  to be painted a glue sizing and covered with canvas 
lagging, a,nd painted two coats o f a finished color as selected. 
Lacquered bands shall be placed around a l l  pipes spaced evenly with 
locked jo in ts  concealed as much as possible.
(e ) ENGINES
PUMPING ENGINES:-
There shall be insta lled  two High Duty cross compound, 
duplex, pumping engines o f the Laidlaw-Dunn-Gordon type or o f 
equally good type, capable o f pumping 2 000 000 gallons of pure 
water in 24 hours continuously, working under in i t ia l  pressure of 
100 pounds per square inch and discharging into c ity  mains at 50 
pounds per square inch.
GENERAL ARRANGEMENT:-
The steam and water cylinders to be arranged tandem.
The steam cylinders to be located next to frame; r ig i cast iron 
housing to jo in  steam and water ends these housings being o f such 
construction as to allow easy a,ccess to steam piston. The running 
gear shall be at a l l  times completely open to observation.
STEAM CYLINDERS: -
Steam cylinders to be cast o f a specia lly  selected, hard, 
close grained iron and to be bored true and smooth. Arrangement
o f steam cylinders and housings to be such that steam jo in ts  may 
be broken and renewed without disturbing the frame o f the cj^lin­
ders.
VALVE GE AR: -
Engine to "be f it te d  with Meyer valve gear.
PISTON: -
Steam piston to be o f cast iron f it te d  with Harris 
Corliss s e l f  adjusting patching rings.
PISTON ROSS:-
Piston rods to be o f best machine steel turned smooth 
and highly polished. Screwed into cross head with a coarse 
thread ana secured by lock-nut. Taper holejs  ^ in steam piston 
to be bored and reamed and into which the rod is  to be f it te d  
and held by nuts.
GOVERNORS
Combination speed and pressure governor of the throt­
t lin g  type shall be provided, the governor to be provided with 
safety device, con tro lling  the machine in case the governor belt 
breaks.
LAGGING: -
Steam cylinders to be covered with a suita.ble non-con­
ducting material and neatly lagged with Russia Iron.
FRAME: -
Frame to be o f heavy ro llin g  m ill type. The main p i l  
low block to be cast to a massive fork to afford a broad bearing 
surface on the foundation. Cross head to work in heavy ribbed 
bored slides.
MAIN BEARING: -
Main bearing to be o f a quarter box type, and fit te d  
with cast iron shells lined with genuine babbit metal. Wedge 
and bo lt adjustment to be provided fo r  the wear o f side shells.
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SHAFT:-
Shaft to he o f forged iron or steel free from flaws or 
imperfections.
CRANKS;-
Cranks to he o f "best grade o f charcoal iron of the disc 
type and balanced. Cranks to he so proportioned as to reduce 
to a minimum the overhanging beyond the main hearing. Crank 
pins to he forged iron pressed into cranks and to he set at an 
angle o f 90 degrees with each other.
CROSS-FAD:-
Cross head to he o f a box pattern type f it te d  with ad­
justable babbited slippers both top and bottom; these slippers to 
work in bored cast iron slides.
CONFECTING RODS:-
Connecting rods are to be o f forged steel with solid  
ends. Cross-head ends to be f it te d  with bronze boxes, both be­
ing provided with wedge and screw adjustments.
CONNECTIONS:-
Pump cylinders to be joined to steam cylinders by 
heavy cast iron harp connections accurately f it te d  and securing 
perfect alignment.
PIPING: -
The suction ends o f each cylinder shall be connected 
to a condenser plced at the back o f the cylinders. The d is­
charge ends o f water cylinders shall be connected to a common 
header. There shall be a pipe connection between high and low 
pressure steam cylinders through a receiver, and also a pipe con­
nection between low pressure cylinder and condenser.
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WORKMANSHIP:-
xhe engines shall "be bu ilt in a good true and workman­
lik e  manner, and a l l  materials and workmanship shall be f i r s t  
class.
TRIMMINGS:-
The trimmings shall inclde a l l  special tools and 
wrenches necessary fo r  the proper care and adjustment of pump­
ing machinery above described and shall include foundation bolts 
and speed counter.
FINISH: -
Bright work to be highly polished. Uneven surfaces 
to be chipped and f i le d  to an even surface and given two coats 
o f stee l color paint in shop.
VALVES
A ll valves to be o f best rubber composition. Valve 
seats, stems, springs and plates are a l l  to be best brass, valve 
seats to be screwed into valve decks bjr fine tanering thread.
The suction nozzles shall be 10 inches and the discharge 
nozzles 12 inches.
The contractor shall state in his proposal the weights 
and over a l l  dimensions o f a l l  important parts.
( f )  ELECTRICAL EQUIPMENT
GENERATOR
The contractor shall in s ta ll one d irect connected en­
gine and generator. The specifications for the continuous cur­
rent generator are as follows.
The generator shall have 6 poles, rated KW capacity 75,
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and to make 275 revolutions per minute. The fu ll load current 
to he 600 amperes, voltage at 75 KW ra tin g .125.
This machine is  to he d irect connected to engine and 
shall he furnishea with suh-hase and hearings.
MAGNET FRAME:-
The magnet frame shall he circu lar in formand made of 
cast iron o f high permeability and have 6 poles projecting in ­
wardly. I t  shall he divided horizontally  so that the upper ha lf 
can he l i f t e d  up to provide fo r inspection or removing the arma­
ture and shall he provided with two fe e t ,o f  ample size to insure 
a firm footing on the foundation, the seats for the pole pieces 
and the jo in ts  between the two halves o f the yoke shall he ac­
curately finished. The seats fo r  the holt heads and nuts shall 
he faced and the heads o f a l l  holts and nuts shall he case hard­
ened.
ARMATURE
The armature spider shall he made o f cast iron and so 
designed that a l l  shrinkage strains w il l  he removed as fa r as 
possible. The huh o f the spider shall he made amply long and 
sha.ll he bored and scraped accurately to gauge and key-seated.
The armature punchings or laminations shall he made 
from the best material thoroughly annealed and securely keyed to 
the spider. They shall he accurately punched, and before being 
assembled shall he thoroughly japanned to prevent eddy currents.
At spaces o f 1-1/2 inches, space blocks shall he in ­
serted between the laminations so as to provide ven tila tin g  ducts 
fo r  cooling the core and windings.
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j-oe laminations shall he held in place by end. flanges 
o f  cast iron , which shall also serve to support the windings.
The holts which hold these end flanges shall not pass through the 
laminations.
Riots shall he punched in the periphery of the lamina­
tions to receive the a,rmature conductors.
ihe conductors shall he insulated from each other with 
linen  tape to a thickness o f .020 inch and from the core with 
alternate layers o f o iled  linen tape and paper to a thickness of 
.035 inch.
The armature conductors shall he made of copper har of 
high conductivity, and adjacent conductors shall he thoroughly 
insulated from each other. These conductors shall he hent on a 
form into proper shape so that they can he la id  in the slots 
without d i f f ic u lt y  and w il l  he interchangeable.
COMMUTATOR:-
The commutator shall he supported upon an extension of 
the armature spider to which i t  is  keyed so as. to prevent any re­
la t iv e  motion between the commutator segments and the armature 
conductors.
The commutator bars shall he o f hard drawn copper and 
finished accurately to gauge.
The insulation shall consist o f carefu lly  selected 
mica, accurately f it te d . The thickness o f the mica between the 
bars shall he 30 thousandths o f an inch.
The bars shall he held firm ly in place hy clamping rings 
so that no displacement w i l l  he caused hy expansion and contrac­
tion.
________ -
42
The holts o f the clamping rings shall he easily  accessi­
b le fo r  purposes o f tightening and removal fo r repairs.
To prevent arc ing from the brushes to the clamping 
rings and also surface leakage suitable insulating material shall 
be placed between the ends o f the segments and the clamping rings.
The leads from the commutator segments to the armature 
conductors shall be made o f copper strip  carefu lly  insulated.
The average poten tia l between adjacent commutator seg­
ments shall not exceed 8 vo lts  when the machine is  running at 
125 vo lts .
The brush-holders shall be so constructed that the ten­
sion on any brush can be adjusted without l i f t in g  the brush from 
the commutator and without the use o f any tools , and so that any 
brush can be removed while the machine is  in operation without 
disturbing the others and without moving the holder on the stud. 
F lex ib le  connections to the brushes shall be provided to prevent 
injurious current in parts o f brush-holder mechanism.
The commutator and brushes shall be so proportioned 
that the^ /- w i l l  operate in the most e f f ic ie n t  manner within the 
desired temperature lim its .
The brush-holders shall be supported by a suitable 
mechanism and a 'sh ift in g  device shall be provided for sh iftin g  
the brushes simultaneously.
PERFORMANCE: -
A fter a run o f 24 hours at 600 amperes and 125 vo lts , 
the temperature o f no part o f the armature or f ie ld  co ils  as 
measured by the thermometer shall be more than 40 degrees C. or 
that o f the commutator 45 degrees C. above that of the a ir  sur-
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rounding the machine. With the load then increased to 900 amperes 
and 12b vo lts  (150^ fu l l  load) fo r  2 hours, the temperature of no 
part o f armature or f ie ld  co ils  shall he more than 55 degrees C. 
or the temperature o f the commutator more than 55 degrees C. above 
that o f the a ir  surrounding the machine, provided the conditions 
o f ven tila tion  are normal. In the event o f the temperature of 
the surrounding a ir  d iffe r in g  from 25 degrees C. the above rise in
temperature shall be corrected by 1 / 2 from each degree centi­
grade that the surrounding a ir  d if fe rs  from 25 degrees C.
The machine shall carry an overload in current of bOf0 
at 125 vo lts  fo r  2 hours without movement o f brushes and without 
in jurious sparking, and 100/o overload momentarily at 125 vo lts  
without flash ing over or injurious sparking.
The insulation between magnet frame and f ie ld  co ils  and 
also between armature windi ng and armature core shall stand an 
insulation test o f 1500 vo lts  alternating current fo r  60 seconds. 
The commercial efficiency/’ shall be as fo llow s:-
1-1/2 l o a d ................................................ 88-l/2/o
1-1/4 l o a d ................................................ 89-1/2^
Full load. 
3/ 4 load. . 
1/2 load . 
1/4 load .
90^
89^
87^
82^
In calcu lating the commercial e ffic ien cy  a l l  losses 
including those inthe comixutator and brushes shall be taken into 
account.
Net weight o f armature and commutator shall be approx­
imately 2630 pounds.
=#
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Total weight o f machine shall he approximately 8600 lhs.
ENGINE;-
There shall he insta lled  one single expansion, condens­
ing, s e lf- o i l in g  steam engine designed to operate and he d irect 
connected to a 75 K. W. d irec t current generator.
GENERAL DIMENSIONS AND 'ALIGHTS: -
The contractor shall state in his proposal the fo llow ­
ing dimensions and weights.
Width o f engine over a l l  
Length o f engine over a ll 
Weight o f engine complete 
Weight o f suh-hase 
Weight o f f l y  wheel 
Dimensions of cylinder 
Length o f stroke 
Revolutions per minute 
Diameter o f steam pipe 
Diameter o f exhaust pipe 
Diameter o f cross head pin 
Diameter of crank pin 
Length o f crank pin 
Diameter o f main hearings 
Length o f main hearings
CAPACITY: -
The engine shall he operated condensing. Steam pres­
sure at engine th ro ttle  w ill  he 100 pounds (gauge).
Condenser pressure w il l  show 26 inches of mercury.
I t  shall have a rated capacity of not less than 125
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I.  H. P. at 275 R. P. M.
BBS PLATES
A cast iron sub-base or sole plate shell be provided, 
upon which the engine, generator, and out board bearing shall be 
mounted. The sub-base shall form a fin ish  to the foundation and 
snail be heavy in design, true to pattern, smooth and free from 
blow holes or other imperfections. I t  shall be provided with 
the necessary means fo r  the adjustment of the out board bearing 
and generator. The outboard bearing shall be ring o ilin g .
RODS ARP SHAFTS:-
Connecting rod and main shaft shall be of forged steel 
made from one piece. Engine shaft shall be extended to receive 
engine type generator armature.
HEARINGS
A ll engine bearings shall be made adjustable fo r  wear 
and shall be s e l f  o ilin g  as fa r  as possible.
FITTINGS AND TOOLS
Engine shall be provided with "Quick Opening Throttle 
va lve", sight feed lubricator and pump lubricator for cylinder 
o ilin g , grease cups, o i l  cups and wipers, water r e l ie f  valves, 
drip  cocks, complete set o f wrenches and other tools fo r adjust­
ment and operation o f engine.
LUBRICATION: -
The o ilin g  system shall be automatic and s e lf  lubrica­
ting and shall be designed to prevent o i l  from passing along the 
shaft to the armature or being thrown on the flo o r  or where not 
required fo r  lubrication. Engine i f  o f the open type shall be
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provided with a reservoir o f suitable s ize, which shall supply 
o i l  through brass tubes to a l l  points to be lubricated.
jne reservo ir and piping shall be nickel plated and be 
secured to engine in neat and substantial manner.
FLY WHEEL AND GOVERNOR:-
.
The engine shall be provided with a heavy f ly  wheel and 
with governing apparatus which shall control the speed of the 
engine under a l l  changes o f load within the capacity of the en­
gine. The variation  o f speed o f the engine shall not be greater 
than 2% from no load to fu l l  load.
OPERATION:-
The engine shall operate smoothly and without undue 
v ibration  and heating. I t  shall be capable o f operating con­
tinuously fo r twenty-four hours at normal load and speed, or at 
less  than fu l l  load, and fo r  two hours at 25  ^ over load. I t  shall 
be capable o f withstanding without injury the ordinary require­
ments o f operation, such as throwing o f f  o f load or the applica­
tion  o f an over load due to short c ircu iting  o f generator.
STL All CONSUMPTION: -
The contractor shall state the number of pounds of steam 
that w i l l  be required to produce an indicated horse power per hour 
with the engine they propose to in s ta ll when operating at one 
quarter, one h a lf, three quarters, and fu l l  load.
POWER HOUSE SWITCH HOARD
There shall be insta lled  a one panel switch board 3 
fe e t wide, 7 fee t iilcjh. o f white marble 1-1/4 inch thick, and
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shall "be mounted with the follow ing instruments: one 600 d irect 
reading ammeter, one 150 vo lt d irect reading voltmeter, one f ie ld  
rheostat, one double pole switch and one incondescent lamp.
WIRING: -
A ll w iring is  to be done according to Underwriters 
ru les, and a l l  wires are to be carried to the severed pump houses 
in  conduits underground, and connected with the switch board in 
the pump house ana in the power house. The feeders for pumps 1,
2 and 4 shall be No. 6 wire and the feeder fo r pumps 5, 6, 7,
8 and 9 shall be No. 4 wire. There shall be an independent lig h t­
ing system in each pump house composed o f one ligh t, so in case 
accident should happen the ligh t in the pump house can be turned 
on and o f f  at the switch board in the power house.
MOTORS: -
The motors at the pump shall be controlled from the 
switch board in the pump house; each switch board shall be equipped 
with one double pole switch and an automatic release starting 
rheostat. Each motor shall be protected by fuses.
The motors shall be d irect connected to the deep well 
pumps by means o f a cast iron gear and raw hide pinion, gearing 
shall be such that pump shall make 30 strokes per minute.
The motors shall conform to the follow ing specifications.
The motor shall have 4 poles, ra„ted capacity 7-1/2 H. P. 
and to make 1600 to 1625 revolutions per minute. The fu l l  load 
current to be 45 amperes voltage 125 at 7-1/2 II. P. rating.
This machine is  to be d irect connected to deep well 
pump making 30 strokes per minute.
MAGNET ERAME:-
The magnet frame shall be circu lar in form and made of 
cast iron &i high permeability and have 4 inward projecting poles. 
ARMATURE: -
ihe armature spider shall be made of cast iron and so 
designed that a l l  shrinkage strains w ill  be removed as far as 
possib le. The hub o f the spider shall be made amply long and 
shall be bored and scraped accurately to gauge and key-seated.
The armature punchings or laminations shall be made from 
the best material thoroughly annealed and securely keyed to the 
spider. They shall be accurately punched, and before being as­
sembled shall be thoroughly japanned to prevent eddy currents.
At spaces o f 1-1/2 inches, space blocks shall be inserted 
between the laminations so as to provide ven tila ting  ducts fo r 
cooling the core and windings.
The laminations shall be held in place by end flanges 
o f  cast iron, which shall also serve to support the windings.
The bolts  which hold these end flanges shall not pass through the 
laminations.
Slots shall be punched in the periphery of the lamina­
tions to receive the armature conductors.
The conductors shall be insulated from each other with 
linen  tape to a thickness o f .020 inch and from the core with a l­
ternate layers o f oiled  linen tape and paper to a thickness of 
.035 inch.
The armature conductors shall be made o f copper wire or 
bars o f high conductivity5and adjacent conductors shall be thor­
oughly insulated from each other. These conductors shall he 
hent on a fora into proper shape so that they can he la id  in the 
s lo ts  without d i f f ic u lt y  and shall he interchangeable.
COMMUTATOR: -
The commutator shall he supported upon an extension of 
t.,ie armaoure spider to which i t  is  keyed so as to prevent any re- 
la t iv e  motion between the commutator segments and the armature con­
ductors.
The commutator bars shall he o f hard drawn copper and 
fin ished accurately to gauge.
The insulation shall consist o f carefu lly  selected mica, 
accurately f it te d . The thickness o f the mica between the bars 
shall he 30 thousandths o f an inch.
The bars shall he held firm ly in place bj/- clamping rings 
so that no displacement w il l  he caused by expansion and contrac­
tion.
The holts o f the clamping rings shall he easily  acces­
s ib le  fo r purposes o f tightening and removal fo r  repairs.
To prevent arcing from the brushes to the clamping rings 
and also surface leakage suitable insulating material shall be 
placed between the ends o f the segments and the clamping rings.
The leads from the commutator segments to the armature 
conductors w il l  be made o f copper carefu lly  insulated.
The average poten tia l between adjacent commutator seg­
ments sha,ll not exceed 8 vo lts  when the machine is  running at 
125 vo lts .
The brush holders shall be so constructed that the ten-
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sion on any brush can be adjusted, without l i f t in g  the brush from 
the commutator and without the use of any tools , and so that any 
brush can be removed while the machine is  in operation without 
disturbing the others and without moving the holder on the stud, 
f le x ib le  connections to the brushes shall be provided to prevent 
in jurious current in parts o f brush holder mechanism.
The commutator and brushes shall be so proportioned 
that they w il l  operate in the most e ff ic ie n t  manner within the 
desired temperature lim its .
The brush holders shall be supported by a suitable 
mechanism and a sh iftin g  device shall be provided fo r  sh ifting 
the brushes simultaneously.
'PERFORMANCE: -
A fter  a run o f 24 hours at 45 a.raperes and 125 vo lts ,
the temperature o f no part o f the armature or f ie ld  co ils  as
measured by the thermometer shall be more than 40 degrees G. or 
that o f the commutator 45 degrees C. above that of the a ir  
surrounding the machine. With the load then increased to 67a 
amperes and 125 vo lts  (150^ fu l l  load) fo r  2 hours, the tempera­
ture o f no pa.rt o f armature or f ie ld  co ils  shall be more than 55
degrees C. or the temperature o f the commutator more than 55 deg­
rees C. above that o f the a ir  surrounding the machine, provided 
the conditions fo r  ven tila tion  are normal. In the event of the
temperature o f the surrounding a ir  d iffe r in g  from 25 degrees C. 
the above rise  in temperature shall be corrected by 1/2^ from 
each degree centigrade that the surrounding a ir  d iffe rs  from 25 
degrees C.
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The machine shall carry an overload, in current of 50/ 
at 125 vo lts  fo r 2 hours without movement o f brushes and without 
in jurious sparking, and 100/ overload momentarily at 125 volts 
without flashing over or injurious sparking.
The insulation between magnet frame and f ie ld  co ils  and 
also between armature winding and armature core shall stand an in ­
sulation test o f 1500 vo lts  alternating current for 60 seconds.
The commercial e ffic ien cy  shall be as fo llow s:-
1-1/2 load 86/
1-1/4 load 87-1/2/
Still load 89/
3/4 load 87/
1/2 load 00
1/4 load 80/
In calcu lating the commercial e ffic ien cy  a l l  losses 
including those in the commutator and brushes she.ll be taken 
in to account.
(g ) CONDENSERS
The condensers shall be located at the back o f the pump­
ing engine and shall form a cross header between the suction in­
le ts  o f the pump cylinders and shall not extend above the flo o r  
lin e . I t  shall be cy lin d rica l, capable o f being opened at both 
ends, and shall be packed a ir  tigh t. I t  shall be so arranged 
as to connect to a 14 inch suction Water main so that the water 
may pass through the condenser before entering the pump cylinders. 
The outlet on the discharge side o f the condenser shall be 10 in ­
ches. The in le t  and outlet shall be heavy flanged openings.
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The condenser snail contain not less than 200 square feet o f con­
densing surface. I t  shall he o f the same length as the width of 
the pump overa ll. In the end o f the low pressure cylinder side 
o f the condenser there shall he a 6 inch flanged opening for ex­
haust pipe connections. In the other end there shall he pro­
vided a 5. inch flanged opening for a ir  pump connections.
(h) VACUUM PUMP
There shall he insta lled  upon a suitable foundation 
in  the p it , one 7” x 8" x 12" single, wet vacuum pump o f the Laid- 
law - Dunn - Gordon Company type or o f equally good make. The 
pump shall he not more than 6 fee t long and 2 feet wide over a l l ,  
to have a 5 inch suction in le t  and four inch discharge.
( i )  DEEP WELLS AND PUMPS 
WELLS:- ~
There shall he 9 deep wells o f 8 inch wrought iron pipe 
casing and d r ille d  to a su ffic ien t depth to secure good, pure, 
water fo r  c ity  service.
The fo llow ing data may serve as a guide to hinders for 
w ell d r i l l in g .  Wells in th is v ic in ity  average 165 feet deep 
d r il le d  through material about as follows. Soil 7 ', sand and 
gravel 3 ',  clay and hard pan 80’ , sand and gravel 10*, yellow and 
blue clay 20', quick sand 35', sand and gravel 9 ', hard clay and 
bottom gives good water.
At the bottom o f the casing there shall he a 10 foot 
brass wire strainer eight inches in diameter and so constructed 
as to exclude a l l  sand and g r it  from pump chamber.
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PUMPS: -
Peep w ell pumps shall he insta lled  at each of the above 
w ells . They are to be o f the Leutwiler Peep-well pump type or 
Gi equally good make. They shall have an eight inch brass work­
ing barrel f it te d  with 2 rubber packed brass pistons and of such
a length as w il l  admit o f a double stroke of not less than 14 
inches. The d riv ing mechanism shall run p ractica lly  noiseless 
and be so geared as to make not less than 30 strokes per minute, 
and shall be capable of pumping 290,000 gallons per 24 hours.
They shall be each connected to a 7-1/2 horse power d irect current 
motor both o f which shall be mounted upon a concrete foundation. 
Motor to conform to the foregoing specifications.
WELL HOUSE: -
Each w ell pump w il l  be housed in a frame structure and 
w i l l  be free  from g r it  and dust.
( j )  HEATING AND LIGHTING
RAPIATORS:-
The radiators shall be two in number consisting of seven 
rows o f 1-1/4 inch wrought iron pipe, each row to be th irty  feet 
long with ends screwed into cast iron branch tees 2” on the run. 
There shall be one radiator on each side wall under the windows 
in  the engine room, and shall be mounted on suitable radiator pipe 
b rackets.
There shall be provided one radiator fo r  the o ffic e  con­
s is tin g  o f f iv e  cast iron sections o f standard 3’ radiator section.
Radia.tors shall be connected with exhaust pipe from 
vacuum pump and feed pumps.
54
■kach radiator shall "be provided with a vent connection, 
and he free  from a ir  pockets, and shall he properly drained, and 
f i t t e d  with necessary valves.
LIGHTS
Lights shall he 16 c. p. Edison ligh ts  of 125 volts 
with clear glass globes and Edison bases. A ll ligh ts  shall he 
in sta lled  on f le x ib le  cord pendants supported from fused rosettes 
and provided with proper length of cord to allow lamp to hang 
within four fee t o f the f lo o r  and to he supplied with key sockets 
and adjusters. They shall he arranged as follows: one ligh t in 
each pump house, one in lavatory, one in o f f ic e ,  one over each 
engine, one in p it ,  one over feed pumps, one in front of each 
b o ile r , two in coal storage bin and two hack o f row of bo ilers. 
A ll lamps shall he f it te d  with substantial wire guards.
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